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ABSTRACT : PURPOSE: To stably produce a superior-quality silica rod by controlling the drawing 

velocity of the silica rod which is drawn out through a squeeze part of the lower part of a 
furnace and holding the temp, of the surface of the silica rod in the lower part of the 
squeeze part constant. 

CONSTITUTION: A silica rod 5 is continuously obtained by drawing silica 2 melted in a 
furnace 1 with a drawer 4 through a squeeze part 3 formed to the lower part of the furnace 
1 and solidifying it by cooling in air. The drawer 4 is constituted of bands 6 for inserting the 
rod 5 between and screw rods 7 which are rotated with a motor 8 and vertically move the 
bands 6. In the above-mentioned method, the temp, of the surface of the rod 5 in the lower 
part of the squeeze part 3 is measured with a two-color thermometer and the measured 
value is sent to a controlling device 1 0. Therein the drawing velocity of the rod 5 is 
controlled via the motor 8 so that the temp, of the surface is regulated to the previously 
preset target temp. 
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Specification 

1. Title of Invention 

Method of manufacturing silicic acid 

2. Claim 

A method of preparing silicic acid characterised in that silicic acid is manufactured 
continuously by drawing a silicic acid rod from a die part formed at the bottom of the furnace 
wherein the silicic acid is melted, and in that the surface temperature of the said silicic acid 
rod is measured at the bottom of the die part and the rate at which the silicic acid rod is drawn 
is adjusted so that this surface temperature remains constant. 


3. Detailed Description of the Invention 

[Area of industrial utility] 

The present invention relates to a method of manufacturing silicic acid rod continuously. 
(Prior art) 

Silicic acid rod prepared by melting raw materials such as silica and quartz in a furnace are 
used as IC sealants and also as fire-resistant materials, high-strength glass, lost wax encasing, 
catalysts and cosmetics. There is a particular requirement for very high quality products for 
IC sealants. Because of this, in methods of silicic acid rod production of the prior art, an 
important factor for the improvement of quality was the maintenance of an appropriate 
retention time of the silicic acid in the furnace. 

In order to maintain the retention time in the furnace constant, in the prior art, as shown in 
Figure 4, an operative measures by eye, through measurement aperture 20, the height and 
vertical variations of the melt surface 1 1 of the molten silicic acid 2 in the furnace 1 and, 
using the drawing device 4, changes the rate at which the silicic acid rod 5 is drawn from the 
die pan 3 at the bottom of the furnace on the basis of these observations to maintain the melt 
surface level 1 1 and keep the retention time constant. However, it is difficult to keep the 
height of the melt surface 1 1 steady by such visual measurement and the retention time varies 
through a range. 

In another method, specified in JP 54-21412 (A), as shown in Figure 5, the surface of silicic 
acid rod 5 descending from the die part 3 at the bottom of the furnace 1 is either heated by a 
burner or cooled by water from a cold water pipe 21 to keep the temperature at 
1200°(M600 o C and maintain the rate of vertical movement of the rod constant and thus 
maintain the retention time of the silicic acid in the furnace constant. 
(Problems the invention aims to solve) 

However, the above methods have the following problems. 

(1) In the method in which the height of the melt surface is measured by eye and the rate at 
which the silicic acid rod is drawn is adjusted accordingly: 

When the melt surface falls below the mark, and the rate at which the silicic acid rod is 
drawn is too fast, the retention time of the silica acid is too short and the rod produced has an 
admixture of unmelted material, resulting in quality deterioration. Also, if the rate of drawing . 
is too fast, the cooling is inadequate so that the silicic acid rod remains soft and may bend or '^yy-; 
thicken, abrading and damaging the bricks of the die part. Fragments of these bricks may,^|^5f^; 
then melt on to the surface of the silicic acid rod, lowering its quality. ^' 


When the level of the melt surface rises, and the rate of drawing is too slow, the rod being 
drawn is cooled excessively so that its temperature is too low and it loses viscosity. In this 
state it adheres to the bricks at the die part at the bottom of the furnace and damages them so 
that fragments of these bricks may then melt into the silicic acid rod, lowering its quality. 
Also if the temperature of the drawn silicic acid rod falls below a certain point, it becomes 
impossible to draw and fractures, necessitating an interruption of the production process. . 

Thus the problem involved in this method is deterioration in quality when the rate at which 
the silicic acid rod is drawn is either too fast or too slow, 

(2) When a method in which the silicic acid rod is heated or cooled at the bottom part of the 
furnace is used: 

In this method the temperature of the silicic acid rod at the die part outlet of the bottom of 
the furnace is controlled to maintain the descent of the rod at a fixed rate, thus apparently 
solving the problems involved in the above method. However, the requirement for heating 
and cooling equipment imposes an energy consumption penalty. 

The present invention has the object of proposing a method of producing silicic acid rod 
which solves the above problems and allows stable production of silicic acid rod of good 
quality. 

[Means by which the problems are solved] 

Thus the present invention is a method of preparing silicic acid characterised in that silicic 
acid is manufactured continuously by drawing a silicic acid rod from a die part formed at the 
bottom of a furnace and in that the surface temperature of the said silicic acid rod is measured 
at the bottom of the said die part and the rate at which the silicic acid rod is drawn is adjusted 
so that this surface temperature remains constant. 
[Actions] 

In standard operation, when silicic acid rod is produced continuously, a constant quantity of 
raw material is fed continuously and a constant quantity of fuel, used to melt the raw 
materials, is also fed continuously so that the temperature of the molten silicic acid in the 
furnace is kept constant. 

Accordingly, the temperature of the silicic acid rod drawn from the bottom of the furnace is 
determined by the rate at which the rod is drawn. Therefore, if the drawing speed is too fast, ~~ 
the temperature of the silicic acid rod drawn from the die part at the bottom of the furnace is 
high, since the cooling during drawing is inadequate while, conversely, if the drawing speed 
is too slow, the cooling is more effective and the temperature of the silicic acid rod is lower. 
In the method according to the invention, the surface temperature of the silicic acid rod is 
measured at the bottom of the said die part and the drawing rate of the silicic acid rod 


controlled so that this temperature is kept constantly at an appropriate level. This keeps both 
the drawing rate attd*meltsurface height constant. Because of this the molten silicic acid in 
the furnace is kept in an optimal condition. 
[Examples] 

Below exemplary embodiments of the invention are described with reference to figures. 
Figure 1 is a sectional figure showing one embodiment of equipment to carry out the method 
according to the invention. In this, molten silicic acid 2 in furnace 1 is drawn by drawing 
device 4 from die part 3 formed at the bottom of furnace 1 and this cools and hardens to form 
the silicic acid rod 5. 

The said drawing device 4 consists essentially of a screw-threaded shaft which, by rotating, 
raises and lowers the supports 6 which support the silicic acid rod 5 and a motor 8 which 
rotates screw-threaded shaft 7. This drawing device is located in two stages, upper and tower, 
(the lower drawing device is not shown) and the upper and lower drawing devices operate 
reciprocally to draw the silicic acid rod continuously. The surface temperature of the silicic 
acid rod 5 drawn from the die part 3 at the bottom of the furnace 1 is constantly monitored by 
a dichromatic thermometer 9. The temperatures thus measured are convened into electronic 
signals and sent to control device 10. This control device 10 increases or reduces the rpm of 
motor 8 of drawing device 4 according to the difference between these signals and a pre-set 
temperature and thus controls the speed at which the silicic acid rod 5 is drawn. Accordingly, 
the jal^a) surface height 1 1 of the silicic acid 2 in the furnace 1 is kept steady. Since the 
silicic acid rod 5 is drawn at a steady temperature and the height of the melt surface 1 1 of the 
molten silicic acid 2 in the furnace 1 is kept steady, so the retention time of the silicic acid in 
the furnace 1 is kept constant making it possible to produce, stably and continuously, silicic 
acid rod 5 of high quality containing no admixture of unmelted silicic acid, and with no 
shards of the bricks of the die part 3 at the bottom of furnace 1 melted on to its surface. 

In order to make a comparison between the preparation method according to the invention 
and the prior art, silicic acid rod was prepared using the equipment shown in Figure 1 and that 
shown in Figure 4. Figures 2 (a)-(c) are explanatory figures showing changes in the surface 
temperature, drawing rate and melt surface height in the method of manufacture according to 
the invention. Figures 3 (a)-(c) are explanatory figures showing the said values in the 
method of the prior art. As is clear from Figures 2 and 3, whereas these values showed a 
wide range of variation in the method of the prior art, they were remarkably stable in the 
method according to the invention, with the surface temperature of the silicic acid rod 
remaining approximately stable near 1450°C. Because of this, the melt surface level 
remained stable and with a range of variation about one-fifth of that in the method of the prior 



art. 

Table 1 shows the incidence of unmelted silicic acid raw material, found from the surface 
temperature of the silicic acid rod and the incidence of stoppages of furnace operation due to 
fracture of the silicic acid rod during drawing. 

As is clear from this table, the method according to the invention shows markedly lower 
incidences of unmelted raw material and stoppages than the method of the prior art. 


Table 1 



Unmelted material 

Stoppage incidence 


incidence 

Prior art 

30 times/year 

12 times/year 

Invention Temperature 1 500-1 550°C 

10 

1 

1400~1500°C 

2 

2 

130(M400°C 

5 

5 


(E ffec ts o f the invention) 

When the method according to the invention is used, the drawing rate is controlled so that 
the surface temperature of the drawn silicic acid rod remains steady and this means that not 
only is it possible to keep the surface temperature at an optimal level but also maintain the 
melt surface height and thus produce high-quality silicic acid rod stably and continuously. 


4. Simple Description of the Figures 

Figure 1 is a sectional figure showing one embodiment of the equipment used for the 
method according to the invention. Figures 2 (a)-(c) show the operational results of the .." . 
method according to the invention. . Figures 3 (a)-(c) show the operational results of 
methods of the prior art. Figures 4 and 5 are sectional figures showing embodiments of 
equipment used for the method of the prior art. 

1 ... furnace; 2 ... molten silicic acid; 3 ... die part; 4 ... drawing device; 
5 ... silicic acid rod; 8. ..motor; 9... dichromatic thermometer; 10 ... control equipment. 
Patent applicant: Japan Copper Tubes Company Limited 
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PURPOSE:To stably produce a superior-quality silica rod by controlling the drawing velocity of the silica 
rod which is drawn out through a squeeze part of the-lower part of a furnace and holding the temp, of the 
surface 6T the silica rqfi in the lower part of the squeeze part constant. 

CONSTITUTIONS silica rod 5 is continuously obtained by drawing silica 2 melted in a furnace 1 with a 
drawer 4 through a squeeze part 3 formed to the lower part of the furnace 1 and solidifying it by cooling in 
air. The drawer 4 is constituted of bands 6 for inserting the rod 5 between and screw rods 7 which are 
rotated with a motor 8 and vertically move the bands 6. In the above-mentioned method, the temp, of the 
surface of the rod 5 in the lower part of the squeeze part 3 is measured with a two-color thermometer and 
the measured value is sent to a controlling device 10. Therein the drawing velocity of the rod 5 js 
controlled via the motor 8 so that the temp, of the surface is regulated to the previously preset target 
temp. 
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